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DESCRIPTION 

INTERMEDIATE FOR OPTICAL RECORDING MEDIUM AND METHOD OF 
MANUFACTURING THE OPTICAL RECORDING MEDIUM 

5 

Technical Field 

[0001] The present invention relates to an 
intermediate for an optical recording medium/ for 

10 manufacturing an optical recording medium that has a 
central mounting hole formed in a central portion 
thereof and one or more kinds of functional layers 
formed on a surface thereof, for enabling at least one 
of information recording and information reproduction, 

15 and a method of manufacturing the optical recording 
medium using the intermediate. 

Background Art 

20 [0002] Conventionally/ in a method of manufacturing an 
optical recording medium of the above-mentioned kind 
(such as a CD (Compact Disk) or a DVD (Digital 
Versatile Disk) / first, a disk-shaped substrate DP 
having a shape shown in FIG. 9 is molded by injecting 

25 resin into a mold having a stamper set therein. In 
this step, a central mounting hole (also used as a 
central mounting hole of the optical recording medium) 
MH is formed in the central portion of the disk-shaped 
substrate DP. Further, fine protrusions/depressions 

30 (not shown) such as grooves are formed in an area 

(recording area RA) of one surface (upper surface as 
viewed in the figure) of the disk-shaped substrate DP, 
where functional layers, referred to hereinafter, are 
to be formed. Furthermore, an annular projection (so- 

35 called stock ring) SR is formed on the other surface 
(lower surface as viewed in the figure) of the disk- 
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shaped substrate DP. The annular projection SR is 
formed in a zone between a chucking area CA adjacent to 
the central mounting hole MH toward the inner periphery 
of the disk-shaped substrate DP and the recording area 
5 RA. As shown in FIG, 11, molded disk-shaped substrates 
DP are stored in a state stacked on a stacker 51 with 
the central mounting hole MH of each disk-shaped 
substrate DP being fitted on a stacker pole 51a of the 
stacker 51. In this case, the disk-shaped substrates 

10 DP are stacked with spaces created therebetween by the 
annular projections SR. Therefore, even if vibrations 
are applied to the disk-shaped substrates DP in this 
state, the disk-shaped substrates DP are prevented from 
being greatly inclined, so that interference between 

15 the disk-shaped substrates DP can be avoided, which 

prevents the surfaces of the disk-shaped substrates DP 
from being damaged or flawed. , 

[0003] Then, the disk-shaped substrates DP are 

20 sequentially taken out from the stacker 51, and various 
functional layers (reflection layer, recording layer, 
protective layer, etc.) are sequentially formed in the 
recording area RA of the one surface of each disk- 
shaped substrate DP to thereby complete an optical 

25 recording medium (not shown) . Thereafter, the 

completed optical recording media are stored on the 
stacker 51 similarly to the disk-shaped substrates DP. 
In the step of forming the functional layers, part of 
the functional layers (e.g. the protective layer) is 

30 formed by applying resin by the spin coating method and 
then curing the applied resin by a predetermined curing 
treatment. In doing this, as shown in FIGS. 9 and 10, 
a method is employed which applies resin R using a 
disk-shaped member DI, because this method facilitates 

35 formation of functional layers (resin layers) 

substantially uniform in thickness particularly in 
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radial directions. In this method, as shown in FIG. 9, 
the disk-shaped member DI is placed on a disk-shaped 
substrate DP such that the member DI covers the central 
mounting hole MH, and then the resin R is dropped from 
5 a nozzle NZ onto the disk-shaped member DI for spin 
coating. Thereafter, as shown in FIG. 10, the disk- 
shaped member DI is removed from the disk-shaped 
substrate DP, and the disk-shaped substrate DP coated 
with the resin R up to the outer periphery of the upper 

10 surface thereof is conveyed to a site for executing the 
curing treatment. Since the resin R remains uncured 
during the conveyance, the disk-shaped substrate DP is 
normally carried by either of a method which conveys 
the disk-shaped substrate DP by sucking an uncoated 

15 area (area adjacent to the central mounting hole MH) 

thereof which was covered by the disk-shaped member DI 
by a suction device (not shown) and a method which 
conveys the disk-shaped substrate DP by making use of 
the central mounting hole MH by a mechanical chuck (not 

20 shown) . 

[0004] However, in the above described method of 
manufacturing an optical recording medium, since 
maintenance of the disk-shaped member DI to use (e.g. 

25 cleaning of the disk-shaped member DI having the resin 
R stuck thereto) is troublesome, the present inventors 
developed a method of manufacturing an optical 
recording medium using an intermediate therefor which 
is not formed with a central mounting hole MH in its 

30 central portion. In this method, first, an 

intermediate ME, shown in FIG. 12, for a disk-shaped 
substrate, is prepared by the same method as employed 
in manufacturing the disk-shaped substrate DP. In this 
step, a central mounting hole MH is not formed through 

35 the intermediate ME, but fine protrusions/depressions 
(not shown) such as grooves are formed in one surface 
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(upper surface as viewed in the figure) thereof, and an 
annular projection SR is formed on the lower surface 
(lower surface as viewed in the figure), similarly to 
the disk-shaped substrate DP. Then, various functional 
5 layers (reflection layer, recording layer, protective 
layer, etc.) are sequentially formed in a recording 
area RA of the one surface of the intermediate ME. 
When the spin coating method is employed to apply resin 
R to the intermediate ME for formation of each of the 

10 functional layers, the resin R is dropped from a nozzle 
NZ onto the central portion of the intermediate for 
spin coating, as shown in FIG. 12, so that a layer of 
the resin R is coated which has a substantially uniform 
thickness in radial directions, as shown in FIG. 13. 

15 Thereafter, the central portion of the intermediate ME 
having all the functional layers (hereinafter 
collectively referred to as "the layer FL" ) formed on 
the one surface thereof is blanked by presswork to form 
a central mounting hole MH. Thus, an optical recording 

20 medium 1 having the central portion thereof formed with 
the central mounting hole MH, as shown in FIG. 1, is 
completed. According to this method of manufacturing 
an optical recording medium, since the disk-shaped 
member DI is not used for performing spin coating, it 

25 is possible to dispense with troublesome maintenance of 
the disk-shaped member DI . 

Disclosure of the Invention 

30 [0005] From the study of the above described method of 
manufacturing an optical recording medium, the present 
inventors found out the following problems to be 
solved: In the manufacturing method, the intermediate 
ME without the central mounting hole MH is prepared, 

35 and then the layer FL is formed on the intermediate ME, 
whereafter the central mounting hole MH is formed by 
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presswork. Therefore, in the step of forming 
functional layers by the spin coating method, since the 
central mounting hole MH is not yet formed in the 
central portion of the intermediate ME when the 
5 intermediate ME coated with uncured resin R is to be 
conveyed to the site for carrying out the curing 
treatment, it is impossible to use the aforementioned 
mechanical chuck. Further, since the area that is not 
coated with the resin R does not exist on the 

10 intermediate ME, it is also impossible to use the 

aforementioned suction device. In this case, a method 
can be contemplated, for example, which uses a device 
additionally provided for partially curing the resin R 
to cure part of the resin R on the central portion of 

15 the intermediate ME, for allowing the suction device to 
suck the cured portion. However, this method raises a 
problem to be solved that it newly requires the cost of 
the device for partially curing the resin R. Further, 
the method raises another problem to be solved that 

20 since the step of partially curing the resin R is added, 
manufacturing time is increased, causing reduced 
production of optical recording media 1 per unit time, 
resulting in an increase in manufacturing costs. 

25 [0006] Further, in this method of manufacturing an 
optical recording medium, since the central mounting 
hole MH is not formed until the presswork is completed 
in a final step, it is impossible to use the stacker 51 
conventionally used, for storing prepared intermediates 

30 ME or holding intermediates ME having passed through 
one processing step until the succeeding processing 
step starts. In such a case, as another method of 
storing the intermediates ME, a method can be 
contemplated which uses a stacker 61 having a plurality 

35 of stack poles 61a (three stack poles 61a in the 

illustrated example) erected on the same circumference 
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as shown in FIG, 14 to store intermediates ME therein 
in a stacked manner. In this case, the intermediates 
ME held within the stack poles 61a, 61a, and 61a have 
respective outer peripheral edges thereof supported by 
5 the stack poles 61a, 61a, and 61a. Although not shown, 
another method can be contemplated which uses a storage 
case having a plurality of grooves formed therein at 
equal space intervals, each for receiving the outer 
peripheral edge of an intermediate ME, to store 

10 intermediates ME in a vertical position in parallel 
with each other in the side-by-side arrangement. In 
the former storing method, however, since each 
intermediate ME has its outer peripheral edge supported 
only by the stack poles 61a, 61a, and 61a, when 

15 vibrations are applied to a plurality of intermediates 
ME stacked one upon another, the intermediates ME 
easily lose their balance and are tilted as shown in 
FIG. 15. This raises a problem to be solved. In the 
latter storing method, the area occupied by the storage 

20 case is laterally increased in accordance with an 

increase in the number of stored intermediates ME, and 
hence in comparison with the storing method using the 
stackers 51 and 61, it is difficult to allocate enough 
space for the storage case when the number of 

25 intermediates ME to be stored is large. This also 
raises a problem to be solved. 

[0007] The present invention has been made to solve 
the above described problems, and it is a main object 

30 thereof to provide an intermediate for an optical 

recording medium, which can be uniformly coated with 
resin by the spin coating method without using a disk- 
shaped member, stored in a stable state while saving 
space, and conveyed by an existing conveyor device even 

35 when the resin applied thereto remains uncured. 

Further, it is a main object thereof to provide a 
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method of manufacturing an optical recording medium 
which can be uniformly coated with resin by the spin 
coating method without using a disk-shaped member, and 
conveyed by an existing conveyor device even when the 
5 resin applied thereto remains uncured. 

[0008] The intermediate for an optical recording 
medium, according to the present invention has a 
central mounting hole formed in a central portion 

10 thereof and one or more kinds of functional layers 

formed on a surface thereof, for enabling at least one 
of information recording and information reproduction, 
the intermediate being produced beforehand for 
manufacturing the optical recording medium, wherein the 

15 intermediate has a provisional central hole smaller in 
diameter than the central mounting hole formed in a 
central portion thereof. 

[0009] According to this intermediate for an optical 

20 recording medium, a provisional central hole having a 
diameter smaller than that of a central mounting hole 
formed in the optical recording medium is formed in the 
central portion of the intermediate, whereby in 
performing spin coating, it is possible to drop resin 

25 in the vicinity of the center of the intermediate 

without using a disk-shaped member, so that a layer of 
the resin having a substantially uniform thickness can 
be formed.. This makes it possible to dispense with the 
disk-shaped member, and therefore, unnecessary to carry 

30 out maintenance, such as cleaning, of the same, so that 
costs of manufacturing and maintaining the disk-shaped 
member can be eliminated. Further, by making use of 
the provisional central hole, it is possible to hold 
the intermediate using a mechanical chuck 

35 conventionally in general use. Therefore, it is 

possible to avoid introduction of any new apparatus for 
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conveying intermediates, so that it is possible to cut 
expenditures in plant and equipment. 

[0010] In this case, it is preferred that the 
5 provisional central hole is formed to have an inner . 
diameter not smaller than 2 mm, and it is more 
preferred that the same is formed to have an inner 
diameter not smaller than 3 mm. This construction 
makes it possible to set the board thickness of chucks 
10 of a mechanical chuck for use in conveying the 

intermediates and the diameter of a stack pole of a 
stacker for use in storing the intermediates to 
respective sizes that ensure a minimum strength 
required for holding the intermediates. 

15 

[0011] It is also preferable that a hollow cylindrical 
portion having an outer diameter smaller than the 
diameter of the central mounting hole and an inner 
diameter not smaller than a diameter of the provisional 

20 central hole, and having a central axis thereof aligned 
with a center of the provisional central hole, is 
formed on a surface on which the functional layers are 
to be formed, in a manner protruding therefrom. This 
construction makes it possible to drop the resin along 

25 the outer peripheral surface of the hollow cylindrical 
portion, thereby supplying the required amount of resin 
at a location closer to the center of the intermediate 
than a location away therefrom by the diameter of the 
central mounting hole without letting the resin enter 

30 the provisional central hole. Therefore, the thickness 
distribution of the layer of the resin formed by the 
spin coating method can be made more uniform. 

[0012] In this case, it is preferred that the hollow 
35 cylindrical portion is formed to have an outer diameter 
not larger than 10 mm, and it is more preferred that 
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the hollow cylindrical portion is formed to have an 
outer diameter not larger than 7 mm. If the outer 
diameter of the hollow cylindrical portion is set to 
not larger than 10 mm, when resin is applied by the 
5 spin coating method, it is possible to apply the resin 
substantially uniformly by holding variation in the 
thickness of the layer of the resin in the recording 
area of the intermediate e.g. within approximately 5 vim. 
Further, by setting the outer diameter of the hollow 
10 cylindrical portion to not larger than 7 mm, it is 

possible to form a more uniform resin film by holding 
variation in the thickness of the applied resin e.g. 
within approximately 3 ]im. 

15 [0013] It is also preferred that the hollow 

cylindrical portion is formed such that a length of 
protrusion thereof from the surface on which the 
functional layers are to be formed is not smaller than 
0.5 mm, and more preferably not smaller than 1.0 mm. 

20 Due to this construction, when spin coating is 

performed, it is possible to drop a required amount of 
resin, and prevent the dropped resin from entering the 
provisional central hole, thereby reducing variation in 
the thickness of the resin to form a uniformly coated 

25 resin layer. Further, it is preferred that the hollow 
cylindrical portion is formed such that the inner 
diameter thereof is equal to the diameter of the 
provisional central hole. Due to this construction, it 
is possible to bring the chucks of the mechanical chuck 

30 into contact not only with the inner surface of the 
provisional central hole, but also with the inner 
surface of the hollow cylindrical portion. This makes 
it possible to increase the contact area between the 
surfaces of the chucks and the intermediate and 

35 increase the frictional force generated between the 
surfaces of the chucks and the intermediate, so that 



10 

the holding of the intermediate by the mechanical chuck 
can be made stable. 

[0014] A method of manufacturing an optical recording 
5 medium, according to the present invention, comprises, 
when an optical recording medium is manufactured which 
has a central mounting hole formed in a central portion 
thereof and one or more kinds of functional layers 
formed on a surface thereof, for enabling at least one 

10 of information recording and information reproduction, 
at least the steps of an intermediate-preparing step of 
preparing any one of the aforementioned intermediates 
by resin molding, a functional layer-forming step of 
forming the functional layers on the surface of the 

15 prepared intermediate, and a central hole-forming step 
of forming the central mounting hole through the 
intermediate having the one or more kinds of functional 
layers formed thereon. 

20 [0015] According to this method of manufacturing an 

optical recording medium, the optical recording medium 
is manufactured by performing the intermediate- 
preparing step of preparing any one of the 
aforementioned intermediates by resin molding, the 

25 functional layer-forming step of forming the functional 
layers on the surface of the prepared intermediate, and 
the central hole-forming step of forming the central 
mounting hole through the intermediate having all the 
functional layers formed thereon. Therefore, in 

30 performing spin coating, it is possible to drop resin 
in the vicinity of the center of the intermediate 
without using a disk-shaped member, so that a layer of 
the applied resin can be made substantially uniform in 
thickness. This method makes it possible to dispense 

35 with the disk-shaped member, and therefore, unnecessary 
to carry out maintenance, such as cleaning, of the same, 
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so that costs of manufacturing and maintaining the 
disk-shaped member can be eliminated. Further, by 
making use of the provisional central hole, it is 
possible to hold the intermediate using the mechanical 
5 chuck conventionally in general use. Therefore, it is 
possible to avoid introduction of any new apparatus for 
conveying intermediates, and therefore, it is possible 
to cut expenditures in plant and equipment. 

10 [0016] It should be noted that the present disclosure 
relates to the subject matter included in Japanese 
Patent Application No. 2002-196644 filed July 5, 2002, 
and it is apparent that all the disclosures therein are 
incorporated herein by reference. 

15 

Brief Description of Drawings 

[0017] FIG. 1 is a side cross-sectional view showing 
the construction of an optical recording medium 1 
20 manufactured by using an intermediate ME1 according to 
an embodiment of the present invention; 

[0018] FIG. 2 is a perspective view useful in 
explaining a method of conveying the intermediate ME1 
25 using a mechanical chuck 41; 

[0019] FIG. 3 is a perspective view useful in 
explaining a method of storing intermediates ME1 using 
a stacker 51; 

30 

[0020] FIG. 4 is a side cross-sectional view of the 
intermediate ME1 according to the embodiment of the 
present invention; 

35 [0021] FIG. 5 is a side cross-sectional view showing 
the FIG. 4 intermediate ME1 having a layer FL formed 
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thereon; 

[0022] FIG. 6 is a side cross-sectional view showing 
the FIG, 4 intermediate ME1 having resin R dropped 
5 thereon; 

[0023] FIG. 7 is a diagram useful in explaining an 
intermediate-holding operation by the mechanical chuck 
41; 

10 

[0024] FIG. 8 is a side cross-sectional view of 
another intermediate ME 2 according to the embodiment of 
the present invention; 

15 [0025] FIG. 9 is a side cross-sectional view of a 

disk-shaped substrate DP with a disk-shaped member DI 
placed thereon and resin R dropped on the disk-shaped 
member; 

20 [0026] FIG. 10 is a side cross-sectional view of the 
FIG. 9 disk-shaped substrate DP having a layer of the 
resin R formed thereon by the spin coating method; 

[0027] FIG. 11 is a cross-sectional view showing a 
25 state of disk-shaped substrates DP being stored on the 
stacker 51; 

[0028] FIG. 12 is a side cross-sectional view useful 
in explaining a method of manufacturing the optical , 
30 recording medium 1 by using another intermediate ME 
developed by the present inventors, and showing the 
intermediate ME having the resin R applied to a central 
portion thereof; 



35 



[0029] FIG. 13 is a side cross-sectional view of the 
FIG. 12 intermediate ME coated with the resin R by the 
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spin coating method; 

[0030] FIG. 14 is a perspective view of intermediates 
ME in a state stored on a stacker 61; and 

5 

[0031] FIG. 15 is a side cross-sectional view showing 
the intermediates ME stacked on the stacker 61 which 
have lost their balance and tilted due to vibrations or 
the like. 

10 

Best Mode for Carrying Out the Invention 

[0032] Hereinafter, a preferred embodiment of an 
intermediate for an optical recording medium and a 

15 method of manufacturing the optical recording medium, 
according to the present invention, will be described 
with reference to the accompanying drawings. It should 
be noted that component elements identical in 
construction to those of the optical recording medium 1 

20 and the intermediate ME are designated by identical 
reference numerals and duplicate description thereof 
will be omitted. 

[0033] First, the construction of the optical 
25 recording medium 1 manufactured by the method of 

manufacturing the optical recording medium according to 
the present invention will be described with reference 
to FIG. 1. 

30 [0034] The optical recording medium 1 is formed by 
forming a layer FL on one surface (upper surface, as 
viewed in the figure) of a disk-shaped substrate DP. 
In this case, the disk-shaped substrate DP is formed 
e.g. of a transparent resin (polycarbonate, for 

35 example) and has a disk shape with a thickness of 

approximately 1.1 mm and a diameter of approximately 
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120 mm. The disk-shaped substrate DP has a central 
portion thereof formed with a central mounting hole MH 
having a diameter of approximately 15 mm, and within a 
recording area RA on the one surface of the disk-shaped 
5 substrate DP, there are formed fine 

protrusions/depressions, such as grooves. Further, on 
the other surface (lower surface, as viewed in the 
figure) of the disk-shaped substrate DP, there is 
formed an annular projection SR having a diameter of 

10 approximately 38 mm. The layer FL is comprised of 

various . functional layers, such as a reflection layer, 
a recording layer, and a protective layer (cover layer) , 
sequentially deposited from the disk-shaped substrate 
DP side in the mentioned order. The layer FL has a 

15 thickness of approximately 0.1 mm in total. In this 
case, at least the, protective layer formed of resin 
(light- transmitting resin) coated all over the one 
surface of the disk-shaped substrate DP is a functional 
layer formed by the spin coating method, while the 

20 reflection layer formed of Ag, Au, Al, or the like 
within the recording area RA is a functional layer 
formed by the sputtering method. Further, when a phase 
change material is used to form the recording layer, 
the recording layer is also a functional layer formed 

2 5 by the sputtering method. 

[0035] Next, description will be given of the method 
of manufacturing the optical recording medium 1. 

30 [0036] First, a stamper (not shown) having a pattern 
for forming fine protrusions/depressions, such as 
grooves, formed on a surface thereof, is set in a mold 
assembly (not shown), and a resin is injected into a 
cavity of the mold assembly to thereby mold an 

35 intermediate ME1 (intermediate-preparing step) . In 

this case, as shown in FIG. 4, the intermediate ME1 is 
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formed of a transparent resin (polycarbonate, for 
example) and has a disk shape with a thickness of 
approximately 1 . 1 mm and a diameter of approximately 
120 mm. The intermediate ME1 has a central portion 
5 thereof formed with a provisional central hole TH 

smaller in diameter than the central mounting hole MH 
of the optical recording medium 1. The provisional 
central hole TH is used, as shown in FIG . 2, for 
inserting chucks 43, 43, and 43 of a mechanical chuck 

10 41 therethrough for conveyance of the intermediate ME1 . 
The provisional central hole TH is also used, as shown 
in FIG. 3, for inserting a stack pole 51a of a stacker 
51 therethrough for placing the intermediate ME1 on the 
stacker 51 for storage. It should be noted that the 

15 diameter of the stack pole 51a is set to be slightly 
smaller than that of the provisional central hole TH. 
In this case, when the strengths of the chucks 43 and 
the stack pole 51a are considered, reduction of the 
sizes and diameters of these is inevitably limited. 

20 Therefore, the diameter of the provisional central hole 
TH is set to not smaller than 2 mm, and preferably not 
smaller than 3 mm. In the intermediate ME1 according 
to the present embodiment, the diameter of the 
provisional central hole TH is set to 4 mm, by way of 

25 example. 

[0037] Further, as shown in FIG. 2, on one surface of 
the intermediate ME1, there is formed a hollow 
cylindrical portion RI, and the central axis of the 

30 hollow cylindrical portion RI is configured to be 
aligned with the center of (coaxial with) the 
provisional central hole TH. In the present embodiment, 
the hollow cylindrical portion RI has an inner diameter 
thereof set to be equal to the diameter (4 mm) of the 

35 provisional central hole TH, and protrudes from the rim 
of the provisional central hole TH. The hollow 
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cylindrical portion RI is blanked off simultaneously 
when the central portion of the intermediate ME1 is 
blanked by presswork to form the central mounting hole 
MH. Therefore, it is necessary to set the outer 
5 diameter of the hollow cylindrical portion RI to be not 
larger than the diameter of the central mounting hole 
MH at the maximum (not larger than 15 mm) . Further, 
when a resin R is applied to the one surface of the 
intermediate ME1 by the spin coating method, it is 

10 necessary to drop the resin R from a nozzle NZ onto the 
vicinity of the outer peripheral surface of the hollow 
cylindrical portion RI . In doing this, it has been 
found by experiment that the resin R is required to be 
dropped within approximately 10 mm of the center of the 

15 intermediate ME1 so as to substantially uniformly apply 
the resin R while holding variation in the thickness of 
the layer of the resin R at least in the recording area 
RA, within approximately 5 ym. Further, it has also 
been found by experiment that it is necessary to drop 

20 the resin R within approximately 7 mm of the center of 
the intermediate ME1, so as to achieve more uniform 
coating by holding the variation in the thickness of 
the resin R in the recording area RA within 
approximately 3 ym. Therefore, the outer diameter of 

25 the hollow cylindrical portion RI is set to 

approximately not larger than 10 mm, and preferably 
approximately not larger than 7 mm. In the 
intermediate ME1 according to the present embodiment, 
the outer diameter of the hollow cylindrical portion RI 

30 is set to 6 mm, by way of example. 

[0038] Further, the length of projection of the hollow 
cylindrical portion RI from the one surface of the 
intermediate ME1 is required to be set to not smaller 
35 than 0.5 mm so as to allow a required amount of resin R 
to be dropped as well as to prevent the dropped resin R 
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from entering the provisional central hole TH, while 
suppressing the variation in the thickness of the resin 
R in the recording area RA. When a margin of safety is 
taken into account, the length of projection of the 
5 hollow cylindrical portion RI is preferably set to not 
smaller than 1 mm. In the intermediate ME1 according 
to the present embodiment, the length of projection of 
the hollow cylindrical portion RI is set to 2 mm, by 
way of example. 

10 

[0039] The other part of the intermediate ME1 than the 
central portion to be blanked by presswork is identical 
in construction to the corresponding part of the 
optical recording medium 1. Therefore, within the 

15 recording area RA on the one surface of the 
intermediate ME1, there are formed fine 
protrusions/depressions, such as grooves. Further, on 
the other surface of the intermediate ME1, an annular 
projection SR is formed. Intermediates ME1 molded as 

20 above are stored in a state vertically stacked one upon 
another, as shown in FIG. 3, using the stacker 51. In 
this case, in the stored . state of the intermediates ME1, 
a longer one of the hollow cylindrical portion RI and 
the annular projection SR of each intermediate ME1 is 

25 in abutment with the upper or lower surface of an 

adjacent intermediate ME1, whereby a space is formed 
between each adjacent two of the intermediates ME1 . 

[0040] Then, as shown in FIG. 5, the layer FL 
30 comprised of a plurality of functional layers is formed 
on the one surface of the intermediate ME1 by the 
sputtering method ahd the spin coating method 
(functional layer-forming step) . In this step, a 
functional layer formed by the sputtering method (e.g. 
35 the reflection layer, or the recording layer formed of 
a phase change material) is formed within the recording 
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area RA using an inner peripheral mask and an outer 
peripheral mask. It should be noted that it is also 
possible to form a functional layer on a portion 
radially inward of the recording area RA by the 
5 sputtering method using an inner peripheral mask with a 
reduced diameter. On the other hand, a functional 
layer formed by the spin coating method (e.g. the 
protective layer) is formed by dropping the resin R 
directly from the nozzle NZ onto the vicinity of the 

10 outer peripheral surface of the hollow cylindrical 
portion RI, as shown in FIG. 6, and then spreading 
(drawing) the resin R to the outer periphery of the 
intermediate ME1 by spinning the intermediate ME1, and 
curing the spread resin R. In this case, since the 

15 outer diameter of the hollow cylindrical portion RI is 
set to approximately not larger than 10 mm, it is 
possible to drop the resin R onto an area close to the 
center of the intermediate ME1 without using a disk- 
shaped member DI . In addition, it is possible to drop 

20 the required amount of resin R while preventing the 

dropped resin R from entering the provisional central 
hole TH by the hollow cylindrical portion RI . By thus 
dropping the required amount of resin R onto the area 
close to the center of the intermediate ME1, the 

25 . functional layer can be formed by the spin coating 

method such that the layer thickness distribution of 
the resin R is substantially uniform. When the 
intermediate ME1 coated with the resin R is conveyed to 
a site where the next step (curing treatment) is to be 

30 executed, the intermediate ME1 is held by the 

mechanical chuck 41 shown in FIG. 2 for conveyance. 

[0041] In this case, e.g. as shown in FIG. 2, the 
mechanical chuck 41 is comprised of an actuator 42 and 
35 the three chucks 43, 43, and 4 3 each extending downward 
from the lower surface of the actuator 42. In the 
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illustrated example, the chucks 43, 43, and 43 are 
arranged at equal space intervals along the same 
circumference, and each of the chucks 43, 43, and 43 
has an upper end thereof attached to the actuator 42 in 
5 a manner pivotally movable in a radial direction. The 
actuator 42 has a capability of pivotally moving each 
of the chucks 43, 43, and 43 with the upper end thereof 
as a pivot to thereby move the chucks 43, 43, and 43, 
as shown in FIG. 7, between a diametrically reduced 

10 state (shown as "A" in the figure), in which they are 
on a circle smaller in diameter than that of the 
provisional central hole TH, and a diametrically 
expanded state (shown as "B" in the figure) , in which 
they are on a circle larger than that of the 

15 provisional central hole TH. 

[0042] Next, a description will be given of the 
operation of the mechanical chuck 41. In the 
mechanical chuck 41, first, as shown in FIG. 2, the 
20 chucks 43, 43, and 43 in the diametrically reduced 

state are inserted into the provisional central hole TH. 
Then, the chucks 43, 43, and 43 are pivotally moved 
toward the diametrically expanded state by the actuator 

42. At this time, although the chucks 43, 43, and 43 
25 are restricted from moving outward at a time point 

(position shown as "C" in FIG. 7) at which the chucks 

43, 43, and 43 are brought into abutment with an inner 
surface of the provisional central hole TH, they 
continue to press the inner surface of the provisional 

30 central hole TH, due to driving forces continuously 
applied thereto for outwardly driving them by the 
actuator 42. Therefore, the mechanical chuck 41 holds 
the intermediate ME1 such that it can convey the 
intermediate ME1 without dropping the same, by 

35 frictional force generated between the surfaces of the 
chucks 43, 43, and 43 and the inner surface of the 
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provisional central hole TH. Therefore, so as to 
continue holding the intermediate ME1 reliably and 
stably by the mechanical chuck 41 even if an external 
force, such as vibrations or the like, is applied to 
5 the mechanical chuck 41 or the intermediate ME1, it is 
preferable to increase a contact area between the 
surfaces of the chucks 43, 43, and 43, and the inner 
surface of the provisional central hole TH. In this 
regard, in the intermediate ME1, the diameter of the 

10 provisional central hole TH and the inner diameter of 
the hollow cylindrical portion RI are set to be equal 
to each other, so that the chucks 43, 43, and 43 are 
brought into contact not only with the inner surface of 
the provisional central hole TH but also with the inner 

15 surface of the hollow cylindrical portion RI . This 

increases the contact area between the chucks 43, 43, 
and 43 and the intermediate ME1 to increase the 
frictional force generated between the surfaces of the 
chucks 43, 43, and 43 and the intermediate ME1 . 

20 Therefore, even if an external force, such as 

vibrations, is applied to the mechanical chuck 41 or 
the intermediate ME1, the intermediate ME1 continues to 
be held reliably in a more stable state. Meanwhile, to 
release the intermediate ME1, in the mechanical chuck 

25 41, the actuator 42 pivotally moves the chucks 43, 43, 
and 43 from the diametrically expanded state to the 
diametrically reduced state. This causes the 
intermediate ME1 to be released from the chucks 43, 43, 
and 43. 

30 

[0043] Then, the central portion of the intermediate 
ME1 and the layer FL formed on the one surface of the 
intermediate ME1 (within approximately 15 mm diameter 
having the central axis of the intermediate ME1 in the 
35 center) is blanked (central hole-forming step) . By 

this blanking operation, the hollow cylindrical portion 
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RI and the provisional central hole TH are removed, and 
simultaneously, a central mounting hole MH is newly 
formed, whereby the optical recording medium 1 shown in 
FIG. 1 is manufactured. 

5 

[0044] As described above, according to the 
intermediate ME1 for the disk-shaped substrate DP, 
since it has the central portion thereof formed with 
the provisional central hole TH smaller in diameter 

10 than the central mounting hole MH, it is possible to 

drop the resin R onto the vicinity of the center of the 
intermediate ME1 without using the disk-shaped member 
DI, so that a layer of the resin R can be formed by the 
spin coating method such that the layer has a 

15 substantially uniform thickness. Further, by making 

use of the provisional central hole TH, it is possible 
to positively hold the intermediate ME1 by the 
mechanical chuck 41 conventionally in general use. 
Furthermore, the hollow cylindrical portion RI having 

20 the outer diameter smaller than the diameter of the 
central mounting hole MH and the inner diameter not 
smaller than the diameter of the provisional central 
hole TH is formed on the surface on which the layer FL 
is to be formed, in a protruding manner such that the 

25 central axis of the hollow cylindrical portion RI is 

aligned with the center of the provisional central hole 
TH, whereby it is possible to drop the resin R along 
the outer peripheral surface of the hollow cylindrical 
portion RI . This makes it possible to apply the 

30 required amount of resin R at a location closer to the 
center of the intermediate ME1 than a location away 
therefrom by the diameter of the central mounting hole 
MH without letting the resin R enter the provisional 
central hole TH. Therefore, the thickness distribution 

35 of the layer of the resin R formed by the spin coating 
method can be made more uniform. Moreover, by setting 
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the inner diameter of the hollow cylindrical portion RI 
equal to the diameter of the provisional central hole 
TH, the chucks 43, 43, and 4 3 can be brought into 
contact not only with the inner surface of the 
5 provisional central hole TH, but also with the inner 
surface of the hollow cylindrical portion RI . This 
makes it possible to increase the contact area between 
the chucks 43, 43, and 43 and the intermediate ME1 to 
increase the frictional force generated between the 

10 surfaces of the chucks 43, 43, and 43 and the 

intermediate ME1, so that it is possible to continue 
holding the intermediate ME1 stably by the mechanical 
chuck 41 even when an increased external force due to 
vibrations or the like is applied to the mechanical 

15 chuck 41 or the intermediate ME1. 

[004 5] It should be noted that the present invention 
is by no means limited to the above embodiment, but it 
can be modified as required. For example, although in 

20 the above described embodiment, the optical recording 
medium is manufactured by sequentially forming 
functional layers, such as a reflection layer, a 
recording layer, and a protective layer, in the 
mentioned order, from the intermediate ME1 side, this 

25 is not limitative, but it is also possible to 
manufacture the optical recording medium by 
sequentially forming functional layers, such as a 
recording layer, a reflection layer, and a protective 
layer in the mentioned order, from the intermediate ME1 

30 side. Further, the functional layer formed by the spin 
coating method described above includes not only the 
protective layer but also a recording layer formed e.g. 
of a pigment. Further, although in the above described 
embodiment, the inner diameter of the hollow 

35 cylindrical portion RI is set to be equal to the 

diameter of the provisional central hole TH, the inner 
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diameter of the hollow cylindrical portion RI can be 
formed to be larger than the diameter of the 
provisional central hole TH, as shown in FIG. 8, so 
long as it is possible to hold an intermediate ME 2 
5 sufficiently with the frictional force generated 

between the surfaces of the chucks 43, 43, and 43 and 
the inner surface of the provisional central hole TH. 
Further, although in the above described embodiment, 
the intermediate ME1 is provided with the hollow 

10 cylindrical portion RI, it is also possible to employ a 
construction in which the intermediate ME1 is provided 
with the provisional central hole TH alone. However, 
to drop the required amount of resin R onto an area 
closer to the center of the intermediate ME1 while 

15 preventing the dropped resin R from entering the 
provisional central hole TH, it is preferable to 
provide the hollow cylindrical portion RI . 

Industrial Applicability 

20 

[0046] As described hereinabove, according to the 
intermediate for an optical recording medium, a 
provisional central hole smaller in diameter than a 
central mounting hole formed in the optical recording 

25 medium is formed in the central portion of the 

intermediate, whereby in performing spin coating, it is 
possible to drop resin in the vicinity of the center of 
the intermediate without using a disk-shaped member, so 
that a layer of applied resin can be made substantially 

30 uniform in thickness. This makes it possible to 

dispense with the disk-shaped member in manufacturing 
the optical recording medium, and therefore, 
unnecessary to carry out maintenance, such as cleaning, 
of the disk-shaped member. Thus, there is realized an 

35 intermediate for an optical recording medium, which is 
capable of eliminating costs of manufacturing and 
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maintaining the disk-shaped member. Further, by making 
use of the provisional central hole, it is possible to 
hold the intermediate using a mechanical chuck 
conventionally in general use. This makes it possible 
to avoid introduction of any new apparatus for 
conveying intermediates, thereby realizing an 
intermediate for an optical recording medium, which is 
capable of cutting expenditures in plant and equipment. 



